Background Electronic health records (EHR) have the potential to improve patient care through efficient access to complete patient health information. This potential may not be reached because many of the most important determinants of health outcome are rarely included. Successful health promotion and disease prevention requires patient-reported data reflecting health behaviors and psychosocial issues. Furthermore, there is a need to harmonize this information across different EHR systems. Methods To fill this gap a three-phased process was used to conceptualize, identify and recommend patientreported data elements on health behaviors and psychosocial factors for the EHR. Expert panels (n¼13) identified candidate measures (phase 1) that were reviewed and rated by a wide range of health professionals (n¼93) using the grid-enabled measures wiki social media platform (phase 2). Recommendations were finalized through a town hall meeting with key stakeholders including patients, providers, researchers, policy makers, and representatives from healthcare settings (phase 3). Results Nine key elements from three areas emerged as the initial critical patient-reported elements to incorporate systematically into EHRdhealth behaviors (eg, exercise), psychosocial issues (eg, distress), and patient-centered factors (eg, demographics). Recommendations were also made regarding the frequency of collection ranging from a single assessment (eg, demographic characteristics), to annual assessment (eg, health behaviors), or more frequent (eg, patient goals). Conclusions There was strong stakeholder support for this initiative reflecting the perceived value of incorporating patient-reported elements into EHR. The next steps will include testing the feasibility of incorporating these elements into the EHR across diverse primary care settings.
ABSTRACT
Background Electronic health records (EHR) have the potential to improve patient care through efficient access to complete patient health information. This potential may not be reached because many of the most important determinants of health outcome are rarely included. Successful health promotion and disease prevention requires patient-reported data reflecting health behaviors and psychosocial issues. Furthermore, there is a need to harmonize this information across different EHR systems. Methods To fill this gap a three-phased process was used to conceptualize, identify and recommend patientreported data elements on health behaviors and psychosocial factors for the EHR. Expert panels (n¼13) identified candidate measures (phase 1) that were reviewed and rated by a wide range of health professionals (n¼93) using the grid-enabled measures wiki social media platform (phase 2). Recommendations were finalized through a town hall meeting with key stakeholders including patients, providers, researchers, policy makers, and representatives from healthcare settings (phase 3). Results Nine key elements from three areas emerged as the initial critical patient-reported elements to incorporate systematically into EHRdhealth behaviors (eg, exercise), psychosocial issues (eg, distress), and patient-centered factors (eg, demographics). Recommendations were also made regarding the frequency of collection ranging from a single assessment (eg, demographic characteristics), to annual assessment (eg, health behaviors), or more frequent (eg, patient goals). Conclusions There was strong stakeholder support for this initiative reflecting the perceived value of incorporating patient-reported elements into EHR. The next steps will include testing the feasibility of incorporating these elements into the EHR across diverse primary care settings.
Unhealthy behaviors are major contributors to costly chronic health conditions including heart disease, diabetes, cancer, and obesity that play a large role in the rising, unsustainable cost of healthcare. Recognizing the scope of this problem, the US Congress passed the Patient Protection and Affordable Care Act, expanding healthcare access to 30 million Americans and increasing focus on quality and patient-centered care. 1 Further supporting this concern, the Health Information Technology for Economic and Clinical Health (HITECH) Act places new emphasis on the widespread and meaningful use of electronic health records (EHR). 2 3 The Office of the National Coordinator for Health Information Technology within the Department of Health and Human Services and the Centers for Medicare and Medicaid Services (CMS) are responsible for implementing HITECH and coordinating efforts to facilitate the nationwide adoption of health information technology. The focus of HITECH is on promoting the exchange and meaningful use of health information to improve population health, reduce healthcare costs, and empower individuals to improve their health through the use of health information technology. The HITECH legislation also created an incentive programme for health professionals and hospitals to begin implementing and demonstrating the 'meaningful use' of EHR. In short, meaningful use requires that providers demonstrate the use of certified EHR technology in ways that can be measured through the electronic exchange of health information to improve the quality of care. 2 The meaningful use programme has been organized as a multistage process to build up system capabilities with each stage increasing the bar for what constitutes meaningful use. Stage 1 is ongoing and includes basic EHR functionality (eprescribing, maintaining active problems, medication, and allergy lists, etc). To demonstrate success the provider must report clinical quality measures (CQM) to CMS. CQM are endorsed standards for defining the logic for measurement of processes, outcomes, observations or treatments that relate to the meaningful use quality aims. CMS and the Office of the National Coordinator for Health Information Technology have recently released proposed criteria for stage 2 and are working to define criteria for stage 3 meaningful use, successive stages will have an increasing focus on improvements in quality and health outcomes. 2 The development of well-validated CQM for behavioral health and psychosocial factors will be critical for promoting their inclusion in meaningful use.
While meaningful use of EHR has promise for improving health outcomes, there is a gap in current legislation and advancements in EHR technology as it relates to addressing key patient reported behavioral and psychological outcomes as well as other patient characteristics. From an epidemiological and behavioral perspective, it is clear that the rates of tobacco use, physical inactivity, poor diet, alcohol abuse, and other poor health behaviors are key preventable causes of death.
4e6 Currently, only smoking behavior is addressed in the criteria for meaningful use; however, subsequent stages of the incentive programme are likely to include additional CQM addressing behavioral and psychosocial factors. Gordon and colleagues 7 reviewed the cost-effectiveness of behavioral interventions to reduce smoking, improve eating habits, and increase regular physical activity. They concluded that behavioral interventions frequently produced positive outcomes at a lower cost than alternative treatments. Perhaps the strongest evidence for the cost effectiveness of behavioral interventions comes from the diabetes prevention programme. 8 In that large multicentered trial, the cost per quality-adjusted life-year was US$1100 for the physical activity and nutrition intervention compared with US$31 000 for an intervention based on medication use. 9 Furthermore, the benefit was maintained over an extended period of time. 10 From a psychological perspective, strong evidence also exists that treating subclinical and identifying psychosocial conditions such as depression or anxiety can reduce the high costs of these disorders and lead to cost-effective treatment through primary care. 11 12 While there are clear health outcome and care delivery benefits that would be associated with systematically collecting behavioral, psychological, and other patient-reported variables in EHR, there are practical limitations. Many clinical practices are understaffed and under-resourced and struggle with meeting all of the current competing demands they face. 13e15 The past decade has given rise to new mandates for practice change. Practices are being asked to re-engineer their activities and functions and transform themselves into patient-centered medical homes. 16 HITECH and meaningful use are encouraging the adoption and implementation of EHR as well as mandating further workflow changes such as the expanded electronic capture of clinical data and electronic prescribing. Healthcare reform is even encouraging practices to reconsider their identity in the context of a larger care delivery system (eg, accountable care organizations). These competing demands and policy changes have led to a rapidly shifting landscape in which details such as behavioral and psychosocial measures, no matter how valuable, are likely to be lost or ignored. To be successful with systematically collecting these measures it is imperative that measures are standardized, practical, feasible, actionable, and consistent with these broader practice redesign initiatives.
Scientists from the health policy committee of the Society of Behavioral Medicine and the National Institutes of Health recently highlighted the need for a set of standards for core behavioral, psychological, and patient characteristics and identified a set of methodological criteria to identify appropriate measurement tools that could be integrated within EHR systems (box 1). 17 The specific domains were identified because they are: (1) prevalent in the population; (2) strong determinants of health; (3) regularly encountered in primary care and public health settings; (4) relevant to how a physician delivers care; and (5) actionable (Glasgow et al) . 17 These domains also align well with the national prevention strategy released in the USA in July 2011. 18 One of the main goals of the prevention strategy is to shift the focus of the healthcare system from responding to illness and disease to promoting prevention and wellness. The initiative also emphasizes the importance of standard metrics to measure progress.
The purpose of this paper is to describe a collaborative engagement process to involve key stakeholders from healthcare practice, consumer groups, researchers, policy makers, and healthcare organizations in the identification and recommendation of core behavioral, psychological, and patient characteristic data elements for inclusion in EHR. More specifically, the goal of the paper is to describe a mixed-methods approach that was used to track a three-step process of: (1) convening subject matter experts to identify and evaluate candidate data elements; (2) gathering feedback from a broad cross-section of stakeholders using the National Cancer Institute grid-enabled measures (GEM) wiki platform; and (3) developing consensus through a town hall meeting to engage scientists, practitioners, policy makers, and patient/consumer representatives. The resulting recommended data elements, along with the recommended frequency of administration for each domain, will be presented. In addition, we will discuss recommendations for the next steps and how this relates to the broader policy context.
METHODS
Phases 1, 2, and 3 of the project, respectively, targeted the development of candidate measures in each domain, the rating of candidate measures using the GEM wiki, and finalizing (when possible) recommendations for specific data elements to be included in EHR.
Phase 1: identifying candidate measures
A multidisciplinary panel of subject matter experts was convened to complete phase 1 (see supplementary appendix 1, available online only, for a complete list of panel members). For each of the behavioral, psychological, and patient characteristic domains small working groups from the multidisciplinary panel examined available measurement tools. The working groups were instructed to consider a set of scientific and practical criteria in making their recommendations (table 1) . Scientific criteria included reliability over time, several types of validity, breadth of applicability (cross-cultural studies; validation in Spanish and English), and sensitivity to change. Practical considerations for widespread implementation in the context of primary care weighed heavily in decision-making and included feasibility (brevity and burden to patients and staff), importance to primary care clinicians, being actionable, user friendly and transparent, cost/being in the public domain, and the extent to which an item or measure potentially enhanced patient engagement. All criteria were emphasized repeatedly throughout the three-phase process to help guide discussion and decisions. Based on the criteria, each working group recommended up to four practical measures as candidates for inclusion in EHR. In the case when a pre-existing candidate measure was not identified, the working groups were instructed to propose measures that aligned with existing measures.
Phase 2: wiki-facilitated ratings of candidate measures
Each of the expert panel working groups posted candidate measures and a summary of their recommendations on the GEM wiki (http://www.gem-beta.org), and key stakeholders were invited to submit ratings and comments. Stakeholder groups included those that represented primary care, consumer/patient groups, professional societies, scientists, regulators, and federal entities. Agencies and organizations invited to participate in the GEM wiki process can be found in table 2. Outreach activities occurred in February to April 2011 to engage stakeholder organizations and individuals and included outreach through newsletters and listservs, and communication with key stakeholders from different organizations to engage their members to participate.
The GEM tool originated several years ago from strategic efforts to bring population science into the collective domain of network and information technologies, more commonly described as grid and cloud computing; in other words, using an internet-based research workspace. GEM serves as a portal for health scientists who wish to take advantage of the benefits of collaboration using socially mediated technologydreferred to by some as Science 2.0 19 dto accelerate scientific discovery. The GEM database has two overarching goals: (1) to promote use of standardized measures, which are tied to theoretically based constructs; and (2) to facilitate sharing of harmonized data resulting from the use of standardized measures. GEM runs on a wiki platform and allows users to comment on existing constructs and comment and rate existing measures (see Moser et al 20 for details). Phase 2 took advantage of GEM's functionality to obtain reactions to the recommendations for patient-reported measures for EHR. Adaptations to GEM specific for phase 2 included adding an EHR campaign link to the GEM homepage that directed participants to a distinct EHR common data elementsspecific homepage. On the project homepage, users found background information; instructions for participation; the list of each domain's candidate measures, evaluation criteria, and Users were instructed to use specific evaluation forms that contained the respective recommendations from the working groups and a list of the candidate measures along with a 1 to 5 rating scale (ranging from weak to strong) for each of the measures. Users were also able to provide text comments and to suggest alternative measures. All wiki ratings, comments, and suggestions for alternative measures were collated and provided the basis for the domain-specific workgroup discussions that occurred in phase 3.
Phase 3: town hall and key stakeholder meetings
The final phase of the project included a 2-day meeting with a specific objective for each day. The purpose of the first day was to get broad feedback from key stakeholders, using a town hall format. The second day was focused on working towards consensus on candidate data elements with a smaller subset of key stakeholders and decision-makers (table 2) . The town hall meeting included an introductory session that focused on the need for common patient-reported data elements. Brief presentations from representatives of patient groups, healthcare organizations, community health centers, and the Office of the National Coordinator for Health Information Technology were used to provide context from a variety of stakeholder perspectives. These presentations were followed by talks demonstrating two successful implementations of health information technology systems using similar behavioral and psychosocial data elements in practice-based research networks. The remainder of the town hall activities included breakout sessions describing the results of the GEM wiki process and soliciting feedback from town hall participants.
Members of the expert panels from phase 1 moderated each of the breakout sessions and tracked the degree to which there was agreement about the importance of the domain, recommendations on candidate measures, the readiness for inclusion in EHR, and dissenting views. Recommendations for possible adaptations or new directions for a given domain were also discussed. The structure of each breakout session included an overview of the workgroup's rationale for the recommendations, presentation of the key criteria for consideration (ie, table 1), a description of each of the candidate measures, and ratings and comments that were generated during phase 2. At the completion of the town hall, the organizing committee discussed the feedback and prioritized the findings for discussion in day 2 activities.
Day 2 was a smaller meeting of key stakeholders (see table 2 for participating organizations) and also included breakout sessions for each of the domains. The breakout groups were instructed to work towards consensus on final recommendations, when possible, for a single measure for each domain. The breakout groups also discussed recommendations for frequency of assessment for each tool (ie, each visit/regularly; annually; only once).
RESULTS

Phase 1
Each group of subject matter experts identified two to four candidate measures for their respective domains. For 10 of the 13 content areas, the recommendations consisted of existing measures, or selected subsets of existing instruments, for consideration. For the areas of health numeracy/literacy, physical activity, and patient goals, the working groups also included a recommendation for a new face valid set of items that were similar to, or based closely on, existing validated measures that, for a variety of reasons, were not practical for self-administration or were not directly actionable. A written summary of each of the subject matter expert working groups' recommendations can be located through: https://www.gem-beta.org/ Public/EHRInitiative.aspx?cat¼4.
Phase 2
Recommendations from each of the working groups were posted on the GEM website and the availability of this information was widely promoted among approximately 43 agencies and organizations (table 2) as well as informal networks involved in primary care and public health. There was a total of 296 comments and 603 ratings from 98 unique users over the 6-week period. Table 3 includes the number of comments and ratings for each candidate measure across the domains. As can be seen, there was moderate variability in ratings across potential data elements within most content areas.
Phase 3
There were 123 participants in day 1 activities and 41 participants on day 2. Both the open town hall meeting and the key stakeholder meeting on the following day generated strong interest and active discussions. The dominant theme that emerged at both meetings was that the data elements needed to be actionable and not overly burdensome. We observed a modest 'commons dilemma' 21 in that each of the breakout groups felt that their specific topic was exceedingly complex and required somewhat lengthier assessment, whereas assessment in the other content areas needed to be very brief, possibly as little as a single item, to prevent patient and practitioner burden. Still, the stakeholder group came to consensus that there were measures sufficiently valid, feasible and actionable to move forward to testing in the real world settings in nine of the 13 topic areas (table 4) .
In particular, the four areas that were not considered ready for implementation into EHR were quality of life, patient goals, medication-taking behavior, and health literacy/numeracy. While there were differences in the reasons that each of the areas were not considered ready, the primary issues tended to be a lack of a reasonably short measure sensitive to different levels of the construct (eg, health literacy), the breadth of the construct (eg, medication-taking behavior), the difficulty in following up with specific action (eg, quality of life), or the degree to which the construct was specific to a given patient (eg, patient goals). The stakeholder group was unanimous that these were each important and useful content areas, but that available measures needed further development to be practical and actionable in primary care and for the EHR.
A key issue that emerged was that the common data elements should be collected with differential periodicity. For example, some of the demographic and related variables that are very stable might only need to be collected on a patient joining a healthcare group and may only need to be reviewed for accuracy thereafter. A second set of data elements consisting of most of the health behavior and psychosocial issues that are not actively being addressed by a given patient were recommended to be repeated at approximately yearly intervals. The only data elements recommended to be collected more often, such as before each primary care visit, were content topics that the patient and/or health professional is actively focusing on improving. The items recommended for the nine domains that were considered ready for implementation are shown in table 4.
DISCUSSION
The goals for this paper were to describe the process and resulting products at each step of a three-stage process for developing consensus on common data elements for core patient-reported health behavior and psychosocial issues to be included in the primary care EHR. The combination of small group and large community efforts was successful at achieving strong consensus on a reasonably small set of items felt to be important and useful, as well as practical and actionable in primary care settings.
Participants at all stages of the process understood the need to be practical and brief, and that insistence on using typical psychometric standards would create a situation in which the perfect could become the enemy of the good. There were some areas in which the participants felt that although the content area was important, no currently available measures were ready for widespread implementation and that more research and development was needed. We encourage other researchers to place priority on the need for such items as assessing patient goals, health literacy, and medication-taking behaviors.
There was lively discussion at both the town hall meeting and especially the following day key stakeholder meeting about important next steps. Almost all agreed that 'proof of concept feasibility testing' was required, given that these exact items have not, to our knowledge, been used before as an integrated survey. The majority also felt that some type of transparent but automated clinical decision support and feedback including recommendations to both patients and their healthcare team would be required to make these items actionable in most primary care settings. Our plans will undoubtedly evolve as the process progresses and new partners emerge. As of this writing, our plan is to conduct separate formative evaluations with patients to assess understanding, usability and potential navigation issues; and diverse primary care teams to understand their priorities, workflow issues and preferences, and their needs for clinical decision support protocols for each domain.
Understanding perspectives, from a wide variety of patients, on the appropriateness of the items is obviously key in this process. If patients feel there are too many questions or questions that do not seem relevant there is a potential for incomplete and invalid responses. Fortunately, as collecting patient-reported outcomes becomes more commonplace in the clinical encounter, there is mounting empirical evidence that collecting valid and useful patient-reported outcomes data is feasible. For instance, several empirical studies have shown compliance with using selfreport systemsdelectronic or otherwisedto gather information regarding symptoms, and patients reported high satisfaction with the process. 31 32 There is also evidence that these data have value for the patients and those treating them. For example, Cleeland and colleagues 33 showed that cancer patients who reported outcomes to their physicians showed more improvements than control patients.
We plan to conduct rapid pilot demonstration projects to determine feasible implementation strategies for the proposed common data elements across different healthcare systems (eg, community health centers, health maintenance organization or veterans' affairs settings, and possibly rural or small fee for service settings). Based on the findings we also plan to make the resulting product available for public use and to those wishing to conduct more comprehensive evaluations or quality improvement projects (figure 1). Obtaining feedback from a wide variety of healthcare systems will also provide details on the processes by which patients and providers in each context may adapt the methods by which behavioral and psychosocial patient-reported outcomes are collected.
The remaining concern among some participants was whether the set of common data elements proposed was too much, and whether dividing the data elements into those to be collected only initially; annually; and a few to be collected on a routine basis in conjunction with primary care visits would prove feasible. This issue will be addressed in the near future through the rapid pilot demonstrations. All participants agreed that these next steps should be taken and that the item set in table 4 should not be recommended for widespread adoption until such testing and demonstrations have been completed. There is great potential for the use of such patient-reported data elements to enhance the primary care medical home, meaningful use, and achievement of the Institute of Medicine goals of providing care that is patient centered, equitable, efficient, effective, timely and safe. 2 34 Many other efforts are underway to incorporate behavioral and psychosocial measures into EHR. For example, each of our candidate measures maps nicely onto existing meaningful use subdomains and proposed outcomes in future meaningful use stages. For example, meaningful use currently mandates the systematic collection of smoking status and the expectation is that subsequent stages will require the collection of additional patient-reported measures. 34 Similarly, the assessment of eating and physical activity behaviors maps directly to the population and public health subdomain of healthy lifestyle behaviors, while the candidate measures of depression, anxiety, and stress map to the subdomain of effective preventive services, and the assessment of demographic characteristics is critical for the subdomain of health equity. Also, beginning in 2011, the Affordable Care Act authorized the CMS to reimburse clinicians for an annual wellness visit, one component of this visit is the collection of a health risk assessment (also a meaningful use indicator under the patient and family engagement subdomain of patient health outcomes). To realize the full value of these initiatives, and successfully to promote the nationwide systematic collection of behavioral and psychosocial measures there is a need for collaboration and agreement on what measurements to collect.
This exercise has definite limitations. First, our approach focused on developing candidate measures and did not focus on where and how these data would fit within the EHR, including the need to incorporate the values in patient assessment instruments into standard clinical terminologies. 35 However, our ongoing work includes a focus on the implementation of these measures into existing EHR systems in a way that will allow for easy access for both patient and provider. Second, and perhaps the most obvious, given the large number of behavioral and psychosocial issues relevant to the primary care medical home and comprehensive primary care, and the demand for brevity, few of the resulting recommended items would be considered 'gold standard measures' from a psychometric perspective.
CONCLUSION
We conclude that a set of harmonized patient report and psychosocial data items offers great potential to further multiple aims including: (1) enhancing and promoting patient-centered care; (2) creating a concrete starting point for the creation of decision aids and other tools to facilitate collaborative goal setting and action planning; 36 37 and (3) providing the basis for more comprehensive population-based research that includes patient-reported measures as well as biomedical and healthcare utilization data routinely present in EHR systems.
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